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Abstract: Coffee (Coffea arabica L.) or green gold is the back bone of Ethiopian economy. Biting ant
(Tetramorium aculeatum) decreases the yield of coffee indirectly by hindering the coffee berry collection
through its sting. Therefore, the present study was undertaken to device appropriate management options to
control biting ant. The following experiments were undertaken during the study: 1. screening baiting material
for bait preparation, 2. screening of insecticides for the control of biting ant and 3.the effect of integrated
management practices on biting ant. Meat (Sheep), fat tail (sheep), peanut butter, banana, margarine and sugar
were used for the screening of attractive baiting material. The biting ants were more attracted to peanut butter
and least to sugar baits. The mixture of peanut butter and banana was used as bait. Insecticide carbaryl,
endosulfan and dimethoate were used with bait, oxymatrine was sprayed and lemon grass and nardos grass
were used as repellent for the screening of insecticides. Three times spray of oxymatrine 2.4SL abandoned
80.43% of the ant nest and only 8.8% of the abandoned nests were reconstructed after one month of the
application. The percentage of newly constructed nests from the pre-treatment number of total ant nests after
application of integrated management practice were 13.47% (Pruning + Spraying of Oxymatrine 2.4SL), 80.7%
(Mechanical Removal), 67.37% (Pruning), 56.1 (Repellent + Pruning), 3.36 (Control). Integration of cultural
management with spray of botanical insecticide (Oxymatrine 2.4SL) during dry season can minimize the biting
ant population in coffee plantations of Teppi, South Western Ethiopia. The baits used for this study were not
attractive to biting ant hence appropriate baiting material should be studied in the future.
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INTRODUCTION with several tree species (traditional polyculture) to

In Africa, as elsewhere, coffee farmers are of the same species or of a few species (shade
continuously threatened by a range of pest and disease monoculture) [2].
problems. However some, such as coffee berry disease, Though shade level is only one of the factors
coffee leaf rust and coffee wilt disease (tracheomycosis), influencing pest outbreaks [3], pruning shade trees has
can be very serious indeed and can have a major impact become a common prophylactic management technique
not only on individual farmers but on the economy of for controlling high pest incidence. In the past few
countries or regions heavily dependent on coffee for decades, a desire to increase yield has driven a trend to
foreign exchange earnings like Ethiopia [1]. reduce over story shade and increase management

Like other globally cultivated crops, ‘shade’ coffee intensity to minimize these pest outbreaks. Intensification,
can  be grown using a range of management systems, however, usually results in a lower diversity of predators,
from cultivation under a thick, complex  shade  canopy such as birds, bats and ants [4-7]. 

systems in which coffee is shaded by a few small trees all
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Although improved Coffee production managements of ants at 24 hours for five consecutive days at early
are practiced in such modern Coffee plantations, yield per morning. The experimental design was CRD (Completely
unit area has remained low due to several constraints. Randomized Design) with 10 replications.
Insect pests are one of these constraints which limit yield
of Coffee in different parts of the country. The major Screening Insecticide(S) for the Control of Biting Ant:
insect pests like Coffee leaf minor, Coffee stem borer, Seven treatments with control were tested for the control
Coffee  berry  borer,  coffee  leaf  skeletonizer,  Scales, of biting ant. Botanical (Oxymatrine 2.4SL obtained from
Bugs and Ants (which affects the yield of Coffee Agrishare P.L.C) was sprayed three times with weekly
indirectly) are the one which needs priorities/great interval at the rate of 25ml/lt and nardos grass oil and
attention to control them. lemon grass oil was brought from Wondogenet

The urticating ant Tetramorium aculeatum (Mayr Agricultural  Research  Center and used as a repellent.
1866),   also   known   as  Macromischoides  aculeatus, The two repellents were placed on coffee tree with plastic
the biting ant, is an African ant feared by plantation bottles punched from the head to allow out the volatile oil.
laborers [8]. Insecticide carbaryl (85%WP), dimethoate (40%EC) and

The ant is not saccharofilic and does not encourage endosulfan (35%EC) were used with bait. Weighted
infestation of scales and mealy bugs [9]. The problem is amount of 15g baiting material was mixed with insecticide
that the seriousness of this pest was not well known carbaryl (0.75%), dimethoate (0.75%) and endosulfan
before and no proper control measures have been (0.75%). The mixture was placed on to crown and the
formulated. So this research was designed to fulfill the crown containing the mixture was placed near to ant nest.
gaps listed above and made proper management options Prior to treatment ant nest was checked to know whether
to control this serious biting ant. the nest was evacuated or not. Each individual tree was

MATERIALS AND METHODS included. Data on number of pre treatment nests with and

Description of the Study Areas: Teppi is located at South evacuated nest was recorded weekly for three
Western parts of Ethiopia at 35°08’E longitude and 7°08’N consecutive weeks and the number of reoccupied nest
latitude and  at  an  altitude  of 1200 m.a.s.l. It is situated was recorded after one month of application. The
at 600km from the capital city (Addis Ababa) of experiment was laid in Completely Randomized Design
Ethiopia.The average annual rain fall of the area is 1630mm (CRD) with 15 replications.
and the mean minimum and maximum temperature of the
area are 15°c and 30°c, respectively. Bebeka Coffee Estate Efficacy Test for Oxymatrine 2.4SL: To know the
farm is located at South Western parts of Ethiopia at effectiveness of botanical oxymatrine 2.4SL against biting
35°15’66’’E longitude and 6°51’30’’N latitude and at an ant it was tested in four different concentrations (10, 15,
altitude of 1100m.a.s.l. It is situated at 838km from the 20 and 25ml/l). The insects were collected with their nest
capital city (Addis Ababa) of Ethiopia. The average and placed inside the bucket and each chemical
annual rain fall of the area is 1742mm and the mean concentration was applied. The ants were observed at two
minimum and maximum temperature of the area are 17.17°c hour interval to see whether the chemical kills or not.
and 35.62°c, respectively [10]. According to [10] horticultural oils at the rate of 20ml/l

Methodology: Screening baiting material for bait
preparation: For the screening of suitable (attractive) The Effect of Integrated Management Practices on Biting
baiting materials, the treatments meat (Sheep), fat tail Ant: To know the effect of integrated management
(sheep), peanut butter, margarine, banana and sugar was practice a 10 x 10m quadrant was demarcated and the
used. Coffee trees with ant nest were selected and each following treatments were applied:- Mechanically
individual tree served as a plot. The Sheep meat and removing ant nests (Protective close and gloves was worn
Sheep fat tail were finely grounded. A 15g of bait was at the time of removing), pruning of branches, repellent +
placed on to the crown. The crown containing the baiting pruning, pruning of branches + spraying botanical
material was placed near to a nest with ant. Each crown Oxymatrine 2.4SL and control (untreated). The experiment
was considered as independent bait station. The station was arranged in Randomized Complete Block Design
was checked after placement of the bait for the presence (RCBD) with three replications. The spacing between

served as a plot. Control trees (with nest) were also

without ant was recorded and post treatment number of

showed best results for controlling of biting ant.
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blocks = 6m, spacing between plots = 4m and the total between meat (Sheep), banana and margarine but there is
area = 66 x 42m (2772m ). Data on ant nests with and a significant difference between sugar and the other2

without colony were counted before applying treatments treatment. The ants were more attracted to peanut butter
and newly constructed nests were recorded after the and least to sugar during the first, second and third day.
application of the treatments for three consecutive weeks At the fourth day the ants were more attracted to meat
and the number of evacuated nest was recorded just after and least to sugar and at the fifth day the ants were more
the application of treatments. attracted to peanut butter and fat tail and least to sugar

The Application Rate of Chemicals:
Trade Name Common Name Rate
Savit/ Sevin Carbaryl (85%WP) 0.75%/15g of bait
Thiodan Endosulfan (35%EC) 0.75%/15g of bait
Several Dimethoate (40%EC) 0.75%/15g of bait
Levo 2.4SL Oxymatrine 2.4SL 25ml/l

Data Analysis: Finally, the collected data and information
from the experiments were recorded, tabulated and
subjected to the analysis using an appropriate computer
software program using the SAS® Statistical Analysis
Software (Release 9.2 for Windows) [11]. The Fishers
protected Least Significant Difference (LSD) values were
used (P<0.05) to separate means of different treatments.

RESULTS AND DISCUSSION

Screening Baiting Material for Bait Preparation:
Effective baits for ants are not currently available.
Relatively little is known about either the foraging
behaviour of the ants or their feeding habits, other than a
few  general  references  to  honey  dew  or  sweet foods.
A better understanding of ant food preferences and
foraging behaviour is needed before effective baits can be
developed [12]. Baits are effective because they take
advantage of the ants’ natural foraging and feeding
behaviour. Because ants orally transfer food between
colony members, the active ingredient contained in bait,
is naturally spread throughout the colony [13]. 

The numbers of ants counted at different day were
also recorded and on the first day there was no significant
difference between fat tail (Sheep) and peanut butter and

bait (Table 1). So the mixture of peanut butter and banana
was used as a bait to screen insecticides against biting
ant. Similar to this study, [14] also reported that arboreal
and terrestrial ants differed markedly in their preferences
for protein or carbohydrate based baits and that arboreal
ants preferred protein based baits and terrestrial ants
preferred carbohydrate based baits. Poisoned peanut
butter works best on big-headed ants, little black ants and
pavement ants, according to the University of Nebraska
Extension Service website.

Screening Insecticide(S) For the Control of Biting Ant:
In the current studies Oxymatrine 2.4SL was tested for its
efficacy. From four different concentrations of Oxymatrine
2.4SL tested for their efficacy against biting ant, 25ml/l
concentration of Oxymatrine 2.4SL shows 100% colony
mortality within four hours but for 10ml/lt concentration
of Oxymatrine 2.4SL more than 50% of the colony did not
die until three days. [10] also reported that 20ml/l of
horticultural oil shows best result to control biting ant.
After three times application of the treatments, the ant
colonies abandoned from their nests were 45.9, 40.69,
37.72, 41.6, 38.59, 80.43 and 35.7% for Carbaryl,
Dimethoate,  Endosulfan,  Lemon  grass,  Nardoss  grass,

Fig. 1: Preparation of baits.

Fig. 2: Insecticides, repellents and botanical used for the study.
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Table 1: The number of ants counted per day on different baits.

No. of ants counted per day
----------------------------------------------------------------------------------------------------------------------------------------------------------

Treatments 1  Day 2  Day 3  Day 4  Day 5  Dayst nd rd th th

Fat Tail (Sheep) 8.9 9.1 9.1 7.3 6.3a ba a a a

Meat (Sheep) 7.9 8.9 8.8 8.1 5.9b ba a a ba

Peanut Butter 9.2 10.1 9.9 7.6 6.3a a a a a

Banana 8.0 8.0 9.1 5.2 4.7b b a b b

Margarine 7.6 7.3 7.2 4.7 4.5b b b b b

Sugar 3.4 5.1 4.5 2.8 2.2c c c c c

CV% 12.62 26.51 20.46 19.88 32.88
Mean 7.47 8.01 8.12 5.97 4.98
LSD(0.05) 0.85 1.91 1.49 1.06 1.47
MSE 0.89 4.51 2.76 1.4 2.69
P-value <.0001 <.0001 <.0001 <.0001 <.0001

CV= Coefficient of Variation, LSD= Least Significant Difference, MSE = Mean Square of Error, The Means with the same letter within the column are not
significantly different.

Table 2: Screening of different chemicals for biting ant.

The number of evacuated nests Newly constructed nests
------------------------------------------------------------------- -----------------------------------------------

Treatments Pre-treatment no. of nests 14DAAP 21DAAP 30DAAP After 1 month of the last application

Carbaryl 82 0.79 0.83 0.89 1.02c b b a

Dimethoate 94 0.81 0.85 0.89 0.98cb b b a

Endosulfan 103 0.81 0.91 0.87 0.96cb b b ba

Lemon Grass 97 0.85 0.87 0.97 0.94cb b b ba

Nardos Grass 103 0.9 0.9 0.85 1.04b b b a

Oxymatrine 2.4SL 105 1.75 1.38 2.5 0.5a a a c

Control 106 0.77 0.87 0.88 0.96c b b ba

CV% 14.88 19.12 21.87 29.39
Mean 0.95 0.95 1.12 0.90
LSD(0.05) 0.101 0.13 0.18 0.19
MSE 0.02 0.033 0.06 0.07
P-value <.0001 <.0001 <.0001 0.13

CV= Coefficient of Variation, LSD= Least Significant Difference, MSE = Mean Square of Error, DAAP = Days After Application, The Means with the same
letter within the column are not significantly different.

Table 3: Integrated management practices.

Post-treatment no. of newly constructed nest
-----------------------------------------------------------------------------

Treatments Pre-treatment no. of nest No. of evacuated nest just after treatment 14DAAP 21DAAP 30DAAP

Mechanical Removing 576 576 129 9.33(1.97) 16.67a a a

Pruning 570 570 105 6.67(1.82) 16.33a ba a

Pruning + Spraying oxy. 639 639 14.7 2.33(1.37) 11.67b b ba

Repellent + Pruning 619 619 93 8.67(1.94) 14a a a

Control 637 0 1 5.33(1.73) 0.6b ba b

CV% 30.36 28.8 21.04
Mean 68.7 1.77 1.084
LSD(0.05) 39.2 0.5 0.3
MSE 434.5 0.26 0.052
P-value 0.0002 0.101 0.08

CV= Coefficient of Variation, LSD= Least Significant Difference, MSE = Mean Square of Error, DAAP = Days After Application, The Means with the same
letter within the column are not significantly different. The means in parenthesis are Logarithmic transformed.
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Oxymatrine 2.4SL and Control respectively. After one reconstructed nest. The percentage numbers of
month of the last application the percentage abandoned  nests  were  45.9, 40.69, 37.72, 41.6, 38.59,
reconstructed (newly constructed nest) from the total 80.43 and 35.7% bycarbaryl, dimethoate, endosulfan,
abandoned nests were 40.3, 38.4, 37.1, 34.9, 39.25, 8.88 and lemon grass, nardos grass, Oxymatrine 2.4SL and control
38.1% by Carbaryl, Dimethoate, Endosulfan, Lemon grass, respectively. After  one  month  of  the last application,
Nardoss grass, Oxymatrine 2.4SL and Control, the percentage of reconstructed (newly constructed nest)
respectively (Table 2). from the total abandoned ant nest were 40.3, 38.4, 37.1,

The Effect of Integrated Management Practices on Biting treatments carbaryl, dimethoate, endosulfan, lemon grass
Ant: All  the  nests  were evacuated after application of oil, nardos grass oil, Oxymatrine 2.4SL and control
the  treatments. The  percentage of newly constructed respectively.
nest  from  the pre-treatment  number  of total ant nest For all the treatments of integrated management
after  30  days  of  application of the treatments were practices, all the ant nests were evacuated after the
13.47% (Pruning + Spraying Oxymatrine 2.4SL), 80.7% treatments. Only 13% of the ant nests were reoccupied for
(Mechanical removing), 67.37% (Pruning), 56.1 (Repellent the treatment pruning + spraying Oxymatrine 2.4SL and
+ Pruning), 3.36 (Control). After 30 days of application for the rest of the treatments more than 50% of the ant
there was no significant difference between pruning + nest were reoccupied after three weeks of the application
spraying Oxymatrine 2.4SL and the other treatments that of the treatments. Thus application of botanical
tells us effectiveness of Oxymatrine 2.4SL was decreased insecticide integrated with cultural management (pruning)
after three weeks of application. Oxymatrine 2.4SL and of coffee minimizes biting ant in Coffee plantations at
control were the least and mechanical removing ant nest Teppi, South Western and Ethiopia.
was the highest in number of newly constructed nest
(Table 3). [15] also reported that Coffee-foraging ant ACKNOWLEDGEMENTS
diversity generally decreased with increasing management
intensity (16-26% fewer species observed in the most  The authors are grateful to Ethiopian Institute of
intensively managed site). The effects of pruning were Agricultural Research (EIAR)/Addis Ababa for approving
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CONCLUSIONS

The  biting ants  were  not  highly  attracted  to any
of the baits provided for them. The ants were very 1. Noah Phiri and Mike A. Rutherford, 2006. Pests and
conscious  and  they  were  not  feed  any  artificial  food Diseases  of Coffee in Eastern Africa: A Technical
as they found. Peanut butter and meat were relatively and Advisory Manual.CABI UK Centre (Ascot),
attracting  the  ant.  Peanut  butter  was  mixed  with CABI Africa Regional Centre (Nairobi).
banana bait. The meat bait were threatened with many 2. Moguel,   P.   and    V.M.    Toledo,   1999.
problems like interference of other ants and the duration Biodiversity conservation in traditional coffee
of the meat as bait was too short and it was excluded from systems of Mexico. Conserv. Biol., 13: 11-21.
the bait formulation with insecticide. Banana was selected 3. Beer, J., R. Muschler, D. Kass and E. Somarriba, 1998.
as bait with peanut butter  due to its low cost and easy Shade management in coffee and cacao plantations.
access in the area. The ants were not attracted to the Agroforestry Sys., 38: 139-164.
sugar baits. 4. Perfecto, I., R.A. Rice, R. Greenberg and M.E. Van

Three times spray of botanical Oxymatrine 2.4SL @ Der Voort, 1996. Shade coffee: A disappearing refuge
25ml/l was abandoned 80.43% of the ant nest and only for biodiversity. Bio., 46: 598-599.
8.8% of the abandoned nest was reconstructed after one 5. Perfecto,   I.,    J.H.    Vandermeer,    G.L.   Bautista,
month of the application of this treatment. The other G.I. Nunez, R. Greenberg, P. Bichier and S. Langridge,
treatments  were not significantly different from the 2004. Greater predation in shaded coffee farms: The
control in number of abandoned nest and number of role of resident neotropical birds. Ecol., 85: 2677-2681.

34.9, 39.25, 8.88 and 38.1% for Coffee tree treated with

their direct and indirect help throughout the study period.

REFERENCES



World J. Agric. Sci., 11 (5): 279-284, 2015

284

6. Perfecto, I., I. Armbrecht, S.M. Philpott, L. Soto-Pinto 10. Fisseha, A., 2014. Status and management of biting
and T.V. Dietsch, 2007. Shaded coffee and the ant, Tetramorium aculeatum Mayr (Hymenoptera:
stability of rainforest margins in northern Latin Formicidae) on Coffee (Coffea arabica L.) at bebeka
America. In T. Tscharntke, C. Leuschner, A. Zeller, south Western Ethiopia.
Arboreal Ants and Coffee Berry Borer 5 E. Guhadja 11. SAS Institute, 2008. SAS user’s guide: Statistics,
and A. Bidin (Eds.). The stability of tropical version 8 ed. SAS Institute, Inc., Cary, NC.
rainforest margins, linking ecological, economic and 12. Daniel  A. Hahn and Diana E. Wheeler, 2002.
social constraints    of    land  use    and Seasonal  foraging   activity   and  Bait  preferences
conservation,  pp.  227-263.  Springer,  New  York, of Ants on Barro Colorado Island, Panama.
New York. Interdiscipilinary Program in Insect

7. Philpott, S.M., W.J. Arendt, I. Armbrecht, P. Bichier, Science.Department of Entomology, University of
T.V.  Diestch,  C.  Gordon,  R. Greenberg, I. Perfecto, Arizona, Tucso, Arizona 85721, USA.
R.  Reynoso-Santos,  L.  Sotopinto,  C.  Tejeda-Cruz, 13. Smith, M.R., 1965. House-infesting ants of the
G. Williams-Linera, J. Valenzuela and J.M. Zolotoff, eastern     United     States.    USDA    Tech.    Bull.,
2008a. Biodiversity loss in Latin American coffee 1326: 105.
landscapes: Review of the evidence on ants, birds 14. Williams David, F., Homer L. Collins and David H. Oi,
and trees. Conserv. Biol., 22: 1093-1105. 2001. The red Imported Fire Ant:(Hymenoptera:

8. Roger Cammaerts and Alain Dejean, 1993. The trail of Formicidae): An Historical Perspective of Treatment
the African urticating Ant Tetramorium aculeatum: Programs and the Development of Chemical Baits for
Source, Potency and Workers Behavior Control.
(Hymenoptera: Formicidae). 15. Stacy M. Philpott, Ivette Perfecto and John

9. Hill, D.S., 1983. Agricultural Insect pests of the Vandermeer, 2004. Effects of management intensity
tropics and their control. 2  edition Cambridge and season on arboreal ant diversity and abundancend

University press, New York. in coffee agro-ecosystems. Department of Ecology
and Evolutionary Biology, University of Michigan.


